



















CLUSFAVOR 5.0: hierarchical cluster and principal-component













CLUSFAVOR (CLUSter and Factor Analysis with Varimax Orthogonal Rotation) 5.0 is a Windows-
based computer program for hierarchical cluster and principal-component analysis of microarray-
based transcriptional profiles. CLUSFAVOR 5.0 standardizes input data; sorts data according to gene-
specific coefficient of variation, standard deviation, average and total expression, and Shannon entropy;
performs hierarchical cluster analysis using nearest-neighbor, unweighted pair-group method using
arithmetic averages (UPGMA), or furthest-neighbor joining methods, and Euclidean, correlation, or
jack-knife distances; and performs principal-component analysis. 
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The electronic version of this article is the complete one and can be
found online at http://genomebiology.com/2002/3/7/software/0002
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Figure 1
Differences between Euclidean distance and correlation in hierarchical cluster analysis (HCA) of expression for four genes (A, B, C and D) to which
constant values of 3 and 100 were added or multiplied. Euclidean distance did not ignore additive and multiplicative translations from base values of A, B,
C and D. However, correlation ignored translations because the correlation between a profile and that same profile to which a constant is added or
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HCA results showing cluster image display for selected genes with color gradient for standardized gene expression and dendograms for arrays and genes.
Results of principal-component analysis (PCA) on the selected genes are shown on the right. Data from Ross et al. [10]. Expression data were
standardized (color is z-score based on array average and standard deviation). The distance function is based on Euclidean distance.
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Figure 3
Jack-knife distance functions for HCA minimize bias due to outlier effects. Correlation between expression profiles for genes 1 and 2 drops from
(a) 0.83 to (b) -0.37 when expression values for array 7 (outlier) are dropped from the calculation of correlation.
Correlation without outlier values on array 7 is −0.37
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PCA results showing a group of N = 29 genes with strong positive loading (> 0.45) on component 3 of 59 components. Genes were extracted from the
correlation matrix of 1,416 genes in the NCI 60 cancer cell line data [10]. Note that these 29 genes were upregulated in leukemia cell lines (with
annotation prefix ‘LE’). Expression data were standardized (color is z-score based on array average and standard deviation). 
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Algorithm development for CLUSFAVOR 5.0 was supported by NCI grant
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Figure 5
PCA results showing average and standard deviation of standardized expression values for the same N = 29 genes shown in Figure 4. Note that these
genes were mostly upregulated in leukemia cell lines. 
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PCA bias showing difference between SPSS and CLUSFAVOR results for loadings of 300 gene-expression profiles on 24 rotated components (Varimax).
Plot indicates that less than a 0.001 bias in loadings was obtained from a run containing 300 genes with 60 arrays. 
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